Introduction
Diabetes is a major clinical and public health concern in the Middle East, and particularly in Kuwait. The most recent figures on the overall prevalence rate of type 2 diabetes among Kuwaiti adults aged 20-79 years were between 14.3% and 17.9%. 1, 2 In a household survey, it was found that about half of persons aged $50 years have type 2 diabetes. 3 Medication therapy plays a central role together with dietary measures and physical activities in the management of type 2 diabetes patients. In general, nonadherence to medication has ranged from 7% to 64% for oral antidiabetic medications and 
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Waheedi et al 19% to 46% for insulin therapy. 4 In Kuwait, parallel to findings elsewhere, only 47% were found to be optimally adhering to medication regimens in type 2 diabetes. 5 Research in the Middle East has identified that factors related to poor health knowledge, different beliefs, and culture, together with sedentary lifestyles, play a significant role in patients' self-management of type 2 diabetes. 6 Traditional Western perspectives used to explain nonadherence to medication may not fully explain these behaviors in Arab patients. Cultural factors and lifestyle, including religious beliefs, add to the complexity of issues, which need to be addressed when taking medication. 7 The health-care providers' perspective has received less attention from research exploring the medication adherence problem in type 2 diabetes: only nine of 86 studies reviewed on the topic focused primarily on the providers' perspective. 8 In the Middle East, the providers' perspective is even more scarce. 9, 10 This is a particularly important point, since how physicians view the adherence problem influences their approach and strategies in managing nonadherence in daily practice. Insight gained from the physician perspective in this cultural context may help in designing effective interventions to improve adherence and outcomes of treatment. As such, this study aimed to explore the views of primarycare physicians (PCPs) on nonadherence in type 2 diabetes, specifically on the reasons and ways to unravel the problem in the Kuwaiti context.
Materials and methods study design and population
Interviews were conducted during January to May 2016. The study population consisted of PCPs from the country's five health-care districts. Ethical approval for this study was obtained from the research ethics committee of the Ministry of Health, State of Kuwait. All the participants were informed of the details of the study and signed a consent form before the beginning of interviews.
A sample of 25 PCPs was selected using stratified and random sampling. In qualitative methods, there is no gold standard to calculate the number of people to interview; in practice, however, 12-26 persons is considered sufficient to most researchers. 11 The aim is to provide rich descriptions of participants' experiences, rather than quantifying a phenomenon within a large number of participants. The appropriate sample size is reached when the researchers find no new information emerging from additional interviews, reaching what is referred to as data "saturation". 12 The stratification of the sample was at the level of the five health-care districts of Kuwait. Five PC centers that provide outpatient diabetes clinics were selected randomly from each health-care district, a total of 25 clinics. Physicians were approached while they were working in their clinics and invited to participate. Those agreeing to participate were either interviewed at around the same time if they were available or were interviewed at a later day/time by appointment. All interviews were completed at the PC clinic where the PCP was serving.
The interviews were completed with 21 PCPs, achieving saturation of data. Semistructured face-to-face interviews were conducted to elicit PCPs' views and perspectives. The interview schedule was developed based on a review of the literature 8, 13, 14 and the findings of a similar study, but with patients in Kuwait. 15 Topics included in the schedule focused on how medication adherence is defined in type 2 diabetes, how it is assessed, barriers, interventions that address medication nonadherence, and support needed from healthcare providers, specifically pharmacists, in addressing nonadherence. The duration of the interviews was 35-85 minutes. All interviews were conducted by the first author, audiorecorded, and transcribed verbatim.
Data analysis
The verbatim transcriptions were content-analyzed using a thematic analysis method, first by open coding and then by refining and grouping codes into categories representing themes emerging from the data. 16 The analysis process was carried out using qualitative data analysis software (MAXQDA version 12) to facilitate the systematic process of sifting, charting, and sorting material according to key issues and themes. An emerging core theme was continually refined, tested, and revised using constant comparison. 12, 17 To ensure the reliability and validity of coding, the second author, who has particular experience in qualitative research, in addition to her competence in the Kuwaiti language and culture as a native speaker, was involved in the analysis. Five interview transcripts were cocoded separately and independently by the first and second authors. Intercoder reliability was estimated using a formula of intercoder reliability = number of agreements/(number of agreements + number of disagreements) and found to be 91% on average. In addition, several measures were taken to ensure the validity of findings. For example, a large number of quotes with rich data were used; this allowed illustration of contexts within which the data emerged. If new codes were added, all previous interviews were revisited and examined for the relevance of these codes. This ensured consistency and thoroughness of coding.
The generated themes and the emerging core category from data were tested by going back to the transcripts and 
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Physicians' views of nonadherence among T2DM Arabs searching for negative cases. When there were opposing views, explanations were sought for the new findings. This also ensured the inclusion of all findings, rather than selected views.
Results
A total of 21 PCPs were approached and agreed to participate in the study. The sample was composed of eight (38%) females and 13 (62%) males, with an average experience in diabetes PC of 11 years, ranging 1-25 years. A variety of specialties were represented: seven (33%) from internal medicine, six (29%) from family medicine, five (24%) from endocrinology or diabetes, and three (14%) with no postgraduate specialty. The five health districts in Kuwait were represented in the sample: five participants from the capital, five from Farwaniya, four from Jahra, four from Ahmadi, and three from Hawalli.
In response to the interviewer request to define the term "medication adherence" in type 2 diabetes patients, all respondents gave answers referring to the traditional compliance conception: the patient follows a prescribed regimen with no reference to patient agreement or participation. The emerging core category of "patient understanding" related to patients' knowledge, attitudes, and beliefs that were recurrently appearing in PCPs verbatim as core influencers of medication adherence in type 2 diabetes patients. This core category is represented by six major themes ( Figure 1 ) and described in the following sections, supported by verbatim quotes from the PCPs for clarity. The first four themes represent forces against patient understanding, while the remaining two are forces for patient understanding.
Theme 1: "Patients do not understand diabetes"
In general, the participants in this study perceived patients to have insufficient knowledge about diabetes and its consequences. All (n=21) of the respondents brought up misconceptions in the patient's mind as a role in nonadherence, with about half (n=11) of them pointing to it as the first and primary source of medication nonadherence:
The principal problem goes back to the level of knowledge that a patient possesses. [Interviewee 14] Some patients still don't understand what diabetes is.
Even after providing them with an explanation, it is not enough: they still don't comprehend the complications that could occur. I repeat the same information during every visit but they still don't get it … even though diabetes is supposed to be a well-known disease. [Interviewee 9]
The problem with diabetes is that the patient does not know that they have a problem; if a patient stops taking their medication for a day or two, a week or two, they don't feel
Rejection of the disease and refusal to accept the disease; so they would tell you that they have high blood sugar levels because they ate too much last night or they were stressed out. So they avoid taking their medicine and eventually their blood sugar levels rise, leading to a dire situation where they need complex interventions.
[ Interviewee 15] A commonly perceived problem in patients' conception of diabetes is that they believe a cure is possible and are in constant search for a cure. Some patients deal with diabetes as an acute illness that they think they can be healed from somehow:
Some of the elderly who are resistant don't believe they are sick; they consider it a temporary disease and believe it will go away. [Interviewee 19] Additionally, some patients test and rechallenge the diagnosis and try to prove that they are cured, as in the following example:
When you tell a patient that they are diabetic, they go and stop eating sugars and other things, then come back and The vast majority of respondents (n=18) felt that misunderstanding and misconceptions about medications in patients and in society as a whole is another primary cause of patient nonadherence:
They don't understand the danger in stopping the medication, because of ignorance of the diseases and of its consequences, that it can lead to stroke or heart attack or death.
[ Interviewee 18] Participants also referred to a general dislike of medicines among patients as a reason behind nonadherence:
Kuwaiti patients have a phobia from medicines. [Inter-
They like to feel "normal", because once they start taking medications they admit a sickness, or they don't like the idea of others seeing them taking medications. They feel alienated or feel the medications are not for their age, but maybe for someone older. So they drink green tea or take a specific herbal/alternative medicine, or someone convinces them to quit taking their medicine and take this herb instead. [Interviewee 6] Almost all (n=20) of the respondents mentioned patients experiencing a side effect as a cause of discontinuing medications and reluctance to retake them:
For example, Glucophage [metformin] causes bloating, constipation, and diarrhea, so they discontinue it after their first try … Some people get hypoglycemia with other medications, sudden falling in blood glucose levels; they start hating the medicine and discontinue it. Many of the study participants (n=14) expressed some form of a struggle with patients in correcting the misinformation patients brought with them from the social environment. They talked about the diwaniya, which is a popular gathering place where men meet at night to socialize, as the main source of rumors and inaccurate information. The PCPs often spend a great deal of time with patients to correct this misinformation:
Arabs tell you that a friend had a particular experience; therefore, the friend talks about an experience … their
[low] opinion of the doctor is due to their lack of belief in science; they believe science is something that came from the West to profit off of them … due to lack of education, or they never studied science or understood it, so they think In reference to the widespread rumors/myths and misinformation in the social interactions of patients, one physician referred to it as "negative culture":
Negative culture: a person goes to a diwaniya and hears that this medicine damages the liver or kidney, or that someone took it and got cancer, so culture plays a role. 
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Physicians' views of nonadherence among T2DM Arabs Social rumors and myths about claims of a cure using herbal treatment are also common in Arab society. Respondents attributed the use of alternative medicine or herbals to either a patient's desire to find a cure or as a substitution to medications that are thought to cause long-term harm:
Along with their desire to take something to heal their diabetes, they feel the need to hear something that gives them hope, so someone comes along and tells them if they take this herbal/alternative medicine for a period of a month or so, their diabetes will disappear. Therefore, it is their desire to completely heal and not have to take drugs ever
The patient is ignorant of the nature of the disease; some patients believe that this disease has a cure! [Inter-
Once in a while, a patient brings up a new herb/plant and tells you this will cure diabetes; not control, but cure it completely. Therefore, they believe they don't need to take their medicine; but after a while, they come back with high blood glucose levels after stopping their medication. Some deny that they have diabetes and that diabetes is no more and has disappeared, and they think that they are not diabetic anymore. [Interviewee 10]
Theme 5: "i need to educate more"
All the participants (n=21) recommended more patient education to improve medication adherence. The main source of such education was first the PCP; however, the need for more education from other health-care personnel was also repeatedly mentioned, especially the need for hiring of specialized diabetes educators, along with more education from nurses and pharmacists:
I am insisting on education; it will solve the whole problem.
[Interviewee 3]
Diabetes is an illness that needs more education … so that the patient understands very well the complications of what does diabetes mean, that diabetes can cause problems that the patient would suffer from all their life, for example, eyesight problems, kidney problems, might lead to kidney dialysis, or they could lose a foot or a limb. Of course, this is if they don't adhere to treatment. This is not to scare them, but to allow them to comprehend that it is a must that they adhere to their treatment to avoid these consequences.
It requires time to sit with a patient and explain to them in detail, and make sure they understand. We must educate the patient about the importance of the medication, and explain the complications of untreated diabetes.
[Interviewee 2]
We have too many patients; we can't cover all aspects. The need for better communication skills was proposed by most (n=13) of the respondents. To achieve their goal to educate patients effectively, they emphasized the importance of having appropriate communication skills: If a doctor provides information with anger, the patient will leave with no recall of the information given; this is because they were not treated well. Some doctors do that. 
Discussion
The PCPs in this study perceived medication nonadherence as a result of lack of patient understanding: insufficient patient knowledge about diabetes, misunderstanding and misconceptions about the disease and medications, including fear of side effects, and the dissemination of misinformation by family members and friends. The solutions suggested by respondents included the provision of education at the clinic by health-care providers and professional diabetes educators, and at a societal level throughout formal and informal societal institutions to counteract the "negative culture". This study highlights aspects of knowledge and understanding that have received little attention in the adherence literature.
Patients' lack of knowledge and misconceptions
Although reviews of the literature on the topic concluded that there was contradictory evidence about the relationship between patient knowledge and adherence, 6, 8 the providers still perceive that knowledge is an important determinant of adherence, as previous research has shown repeatedly. [18] [19] [20] Similarly, the PCPs in our study saw insufficient patient knowledge and misconceptions as core factors affecting medication adherence. They saw patients' basic knowledge about diabetes as a chronic disease and debilitating consequences as poor.
Examples of patient misconceptions included the perception of diabetes as an acute illness and the belief and hope that there is a cure to diabetes, which are also common findings in previous studies on non-Westernized populations. [21] [22] [23] [24] Such beliefs contribute to inaccurate understanding, make patients continuously seek unobtainable cures, and add to complexity in terms of physicians' ability to educate diabetes patients. Diabetes as a chronic disease is unlike what patients have experienced in acute illnesses, where the effect of taking a medicine is evident to the patient by the relief they get or cure they will have within a short period of time. In diabetes, the consequences for not taking the medications are distant and unobservable to the patient.
In the 1980s, Conrad reported on the general dislike of medicines and that taking medications continuously reminds the patient about the illness, despite feeling well after stopping the medication. 25 As physicians in our study view it, many patients with diabetes still operate according to the acute model of illness, as illustrated in the quotes herein.
Contributing to the generally negative attitudes toward medications, fear of side effects is a concern for most patients, as reported by our participants and other previous studies. 6, 15, 26 An actual episode of side effects, such as hypoglycemia accompanying skipping meals without adjustment of doses of sulfonylurea or insulin, can exaggerate feelings of aversion and avoidance behavior. Other notable side effects related to diabetes medication reported were weight gain and gastrointestinal disturbances, leading to negative attitudes toward medications. These are rather well known and recognized side effects from clinical trials and everyday practice.
A profound finding in the views of our participants was the power of the misinformation that comes from the social surrounding of the patients, which was a repeatedly recurring topic during the interviews. Although unfounded fears of harm from medication, such as fear of dependence on diabetes medication, has been reported in the Western literature, 26 the "negative culture" described here is unique to the Arab context, and is thought of as interfering with accurate knowledge about the illness and its treatment provided by health-care personnel. Family and friend gatherings and their negative effect appeared in such examples as when a patient might experience a problem with a medication, which might not be applicable to other patients, and generalized it to other contexts, as illustrated in our results. A study in Saudi Arabia supports these findings related to the widespread misconceptions related to diabetes and its treatment. 
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Physicians' views of nonadherence among T2DM Arabs healing ability of certain herbal medicines. Now and then, a new "magic herb" with curing ability shows up in the conversation with the patient, according to one PCP. Disputing these misconceptions and convincing patients becomes a continuous struggle for providers. The PCPs expressed a sense of frustration when they had exhausted all arguments in support of the importance of taking medication to the patient to no avail. As also shown by others, 15 the patients may resort to expressions of denial or fatalism: "I feel just fine", or "If Allah will take me, so be it". The physician has no more to say here.
educating and raising awareness in society
The counterforces to lack of understanding were summarized by two means: to give more education from the providers of care in the clinic and PCPs perceiving that society is also responsible for supporting their efforts in raising awareness. Giving more education in the clinic was the most frequent intervention suggested by our participants in order to provide a solution for the lack of understanding and low awareness among patients. Diabetes educators, who are still rare in PC practice in Kuwait, were seen as a solution and an efficient way for educating patients. In addition, the PCPs wanted more information provision from pharmacists about medication and more from nurses in their current role in teaching patients how to inject insulin.
Due to the significant role of information coming from the social environment and how it shapes diabetes patients' conception of the disease and its treatment, and cognizant of limitations in their ability to influence patients' knowledge and beliefs, the physicians hoped for educational interventions from society at large. In that context, they included national campaigns, an introduction of diabetes concepts in school curricula, work-based education, and the like. These educational methods parallel the traditional population approaches to health education that focus mainly on information provision, and ignore the more patient-centered approaches of empowerment and shared decision making within the broader determinants of health, such as cultural, economic, and environmental factors. 27 issues arising from the PcP perspective
The paradigm of the PCPs in dealing with nonadherence is a traditional biomedical one, where the solution is seen in educating and providing information. 28 It assumes that knowledge will lead to behavioral change, such as taking the medication. This paradigm relies on sending messages to patients without enough attention to the patients' needs to share their stores and struggles. An understanding of the wider implications of adherence in patients' lives is necessary for the PCP's ability to be of help.
Evidence has shown the effectiveness of more patientcentered interactions in chronic care. Accumulated evidence over two decades in adopting the chronic care model suggests that redesigning care according to the model improves patient care and produces better health outcomes. 29 Newer strategies of communication that are more patient-centered, such as motivational interviewing, have been shown to outperform traditional advice giving in the treatment of a broad range of behavioral problems and diseases. 30 The most recent standards of medical care in diabetes call on PCPs specifically to target two strategies to improve care:
31 patient-centered communication incorporating patient preferences, assessing levels of literacy and numeracy, and addressing cultural barriers; and the model of care should be aligned with the components of the chronic care model to ensure successful interactions between the health-care team and an informed, motivated patient.
Such standards currently represent the "state of the art" in relation to diabetes care; however, they came through decades of evolutionary process. 28 Previously, patients were most often considered to be passive receivers of information and care, incapable of making decisions on their own behalf. Today, however, there is a new growing alliance between the doctor and patient, based on cooperation and shared decision making, which determines the most appropriate course of action for an individual patient. The role of the care provider in this patient-centered model is to provide a link between evidence-based medicine and the personal experiences and needs of the patient.
In the context of Arab culture, doctors may still be separated from their patients in terms of scientific outlook and educational background. The doctor-patient relationship here is more impersonal and remote; 32 therefore, patient empowerment and shared decision making might still need time to become common practice. As societal values evolve, these aspects of care will evolve alongside.
strengths and limitations
This study was conducted in a PC setting with ample coverage of diverse geographical areas in the country, with PCPs of diverse backgrounds in terms of education and practice experience. Therefore, the results should be representative of PCPs in Kuwait. However, to what extent the result can be generalized to other countries in the region is unknown.
For example, the diwaniya social system could be unique to Kuwait. Although other Arab countries have similar venues for social interactions, such as the café in Egyptian culture, the social interactions might be different in the diwaniya, due to the closer social relationships of its dwellers. To some extent, the socioeconomic context in Kuwait might be different from neighboring countries. Kuwaitis, as well as residents of Kuwait, have access to almost free medical care and prescription medicines.
Another strength relates to the qualitative methodology used and its rigor. This was evident by achieving data saturation before exhausting the number of targeted participants. For the analysis, several checks on validity and reliability were used, as described. Interviews were conducted by an experienced interviewer, who was also the main analyzer of data, which supports the validity of the results.
impact on practice
In the opinions of PCPs, there is a clear need for educational support. First, they need support at two levels: at the clinic and in society at large. At the clinical level, there is considerable need for professional diabetes educators to take some of the burden off PCPs. At the societal level, concerted effort is needed to disseminate evidence-based knowledge about diabetes and its prevention, management, and consequences throughout formal and informal societal institutions. This is what was felt by the PCPs as appropriate to counteract the "negative culture".
Still, the centrality of patient-related factors in PCPs' views in this study, as well as their overlooking of providers and system-related factors, should be of concern. The providers' attitude to medication adherence is part of the health-care environment in which patients receive care and could influence adherence. The providers in this study did not seem to see that many of the barriers to medication adherence reside in the structures and policies of the health-care system (eg, availability of clinical coaching and self-management support), as well as within a specific PCP's abilities (eg, goal setting and motivational interviewing). Health-care policy makers and medical school educators should consider where future interventions are best placed: within medical school education and/or continuing professional development. The content of intervention would provide opportunities to broaden PCPs' knowledge and skills to include providers and system-related factors that were found to be useful in facilitating medication adherence.
In order to tackle the burden of improving treatment adherence in diabetes more effectively, the health-care system needs a comprehensive approach that includes not only education but also strategies for behavioral change and emotional support. It has been shown that the combination of the three interventions -education, behavioral strategies, and emotional support -were twice as effective as education standing alone. 33 To deliver such intervention in a healthcare system similar to Kuwait, where most diabetes patients are served by public PC, a program can be established of interdisciplinary health teams in each PC clinic. The team would comprise both a PCP and a nonphysician practitioner, which could include a nurse, a pharmacist, a behavioral health consultant, or a community health advisor. The nonphysician team member will be trained and certified to play the role of clinical health coach and work closely with a physician to engage the patient in his/her own care. The clinical health coach addresses knowledge barriers to medication, targets motivational and mental health factors related to nonadherence, and identifies and helps remove barriers to adherence that may be due to lack of resources. The effectiveness of such a program could be assessed by threefold measures: improvements in adherence (eg, gaps in medication refills, patient self-report instruments), reaching treatment targets (eg, glycosylated hemoglobin, blood-pressure values, lipid level), and ultimately by improvements in patient-reported outcomes (eg, quality of life, satisfaction) and the program's impact on short-and long-term health-care cost.
Conclusion
Patient lack of understanding as the driver of medication nonadherence is the dominant view of PCPs. This is significant in relation to elucidating PCPs' struggle in their daily work and in relation to evolution of the diabetes-care model within the cultural context.
